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I{:]ttl-l)islolstiol]”  M’[icicncy  d’ Subband  Coding  with Integer Coefficient
Viltws 1
1’: 1)(111(11”(1

.Ic( l’t(q)ulsit,t)  1 ANIItIIIIIy,  (Iiililo[[]ia lt)sli[ulc  (11’ lkcl III(Il(Igy. l’a.wlcntt,  [A 91109

7; Cll(’11

Al’& ’I’ IIcII 1 d)[)tahltics, lI(,IIIILIcI, N.1 077. {3

Wc arc inlcrcstcd in dcvdoping cllkicnl  iIl)21gc ct)l)lprcssion  tilg,(will)ms  (1121 m

suil:il)lc for low-c{)l)lplcxily  itll])lc]))c])lliliol] in d e e p - s p x t  plolms.  Mll)l)atld ctd-

ing, or cquivalc. n[ wdvclc(  lransf_ol-I)ls  provide SOIIK  dLiv:In(;Ig,cs  c)vcr (mli(ional tll(wk

(ransforms  (W] 1’1’,  IX’]’ [ml KI 9’) in Ictms olltltc-clislor(io]]  pc.Il(mIIaI)cc  undct (IIC

I)) C2111-SC]lI:IIC.-C I-IOI cl”ilct-ion and 21CCOI din}’, 10 sul)jcc(ivc  visual  cvaluat  i(m. 1 ‘ullllct’-

It) OI-c, [k possil)ili(y  01” clm)sing a drsitcxl msoluli(m, indcpcndc.n(ly  in Illc Iilnc

01- Ircqucncy  dolnztin, i s  i]np(n(dn[  [() pmscrvc  llIc spccilic f’c:ilutcs  [I)a[ :Irc Illosl

rclcvnnl for sl]l)s(;lt)(itllit)~,  scictlli[ic findinjy.

A low-complcxi[y” vcmion  of” ZI J]’] iG-like dgori(l)m hascd (m (IK lntcp,c.r Cosine

‘l’tdnsfl)l-ll]  ~lC’1’), is n(w hcinf!,  ill]plc]nc]]tcci  in soliw;lrc on IIlc Gtllilco sp:lcccr;ll’1.

‘1’IIc ]))OS( pro]))ising ctlndid:t(c  I(n itnp~oving  Illc Cuf-rcnl l(H’-lxIscxl  alg,(wi[l)tll  i s

a subhand cxding, Ilm[lMd IIm( u s e s  quudmlurc mim)l lillcrs (QMI;) wi(ll lat(icc
struclurc and inlc.gcr  c(xf’licicnls. 1 A( (ice oh4 I i fil{crs arc  paraunilat”y, pcrfcc( m

cxmslruc(ion ~1’1<)  lillcrs. ‘1’his  provides  a simple llIctl)tId 10 ollliiin 1’1{ iillcrs wi(l)

inlc:,cr c(xflicicnls, wi[l](nll [IN ncd fi)r ;Iny ;Iddi[ion:tl constraint  10 bc sa(isfid

Ii)t g,u:lun[ccirl: llIc I’1< pr(Ipcr(y. Silt] il:tdy, ol-lllotlo]”llltll w: IvclCl IIansliml]s cl]ll

h cuily i]]~plc]ncn(cd  hy dcsip,ninp, a two-cl] anncl p}trilut)i(:wy  Qh4 I; hat]k  ;II)d IIKI)

using, il II(X  SII”llC(lII”C. ‘1’his Illcdns  IIM( IIlr wwvclcl  or[l]()])()rll);tli(y ptx)pcrlics  can k
rclaincd cvc.1)  wlmn  Ilr uocl’licic]~(s  arc qu;lnlilcd (JI subjcc(  1(J ccrl;iill conslrdin(s.

(l/Af)> ’(1,
WC IIHVC USC(I lllC CIIC1’~,y cx)lll]xlc(ion  ~,tlin (; : ‘(1 ,, ,,~jf~f as 0111” lllc:lslllc  01”

cl’ficic.ncy  oi IIK lil(crs, WI)C.IC IIIC ~]i aIC IIIC variances ‘i]; cd) of” Il)c. M sul)bands,

;Ind wc huvc cx)nsidcml  a GdlISS-h4af-kt  NZ SOtII-t’C wi(h ;l~]loroltcl;]liol) cocl’licicnl

p : 0.05.  lnilial]y, wc  INivc coll)puld G :Ii’[c.I  rout]ding,  (hc cml’licicnls of” dn

oplilllill Qh41:  lal(icc filtcl’ 10 inlcg,crs in ii pmctitxxl  I-dl)~C. 13 CIIC1” rcsulls Wcl”c

[)hlaincxl  by usinp, si]nul:ltcxl  ;Innc.alinf  [cc]]  niqucs  10 find  oplilmd inlcgcr soluliot)s.”

I lowcvcr, since l)igl) cflicicncy can k (d)[;lincd  will) I-cl; l(ivcly sl)oll lillm, wc were

Iihlc 10 pet-(~)r I)) an cxll;luslivc  scaivll  fi)l t)plil]]:ll lil(cm w~i[l] inlcgcl  cxmf’[icicnls  in
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IIlc SC( {(), :1 1 , , . . . 1 k } ot willl c(wl’licicn(s  mslticlcd  10 pt)wwrs (JI’ two  in Il}c sc(

1.

?.

3.
3.82, tcspcc(ivcly.

t;igutc 1 sllows(lmg din G :lul]ic\:llJlcwi  (lll:t((iuclill c.tslltl\ i]~$c()  cl'liuiclJlsi]lll]c

sd ((),:1  2:1;  ),i :“ A.
‘1’IK cnctgy  co]npwlion cli(crion is jus(ilicxl hy ttllc-(lislot(iotl” Illc(ny :u~,utnctl(s

1? 1, und it g,uaruntccs  (Ilil(  ll~c dislotlion”  13 I

(1)
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Ref. 1 (6taps)
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